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(54) Automatic call distribution based on physical location of wireless terminals 



(57) Providing by a telecommunication switching 
system an automatic call distribution function using 
agents having wireless terminals by determining the lo- 
cation of the agents, determining the agents' skills, and 
routing calls to agents based on their physical location 
and the agents' skills. The telecommunication switching 
system determines the location of particular agents 
based on information obtained from wireless base sta- 
tions. In addition, the telecommunication switching sys- 



tem transmits to the agent, who has been selected to 
help, the location where the agent is to go. This notifi- 
cation can be done utilizing a display on the wireless 
terminal or by using' an audio message to the agent, Al- 
so, if an individual needing help goes off hook on a spe- 
cial wired telephone connected to the telecommunica- 
tion switching system, the telecommunication switching 
system determines the location of the wired telephone 
and selects an agent who is then directed to the location 
of the wired telephone. 
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Description 
Technical Field 

[0001] This invention relates to automatic call distri- 
bution systems utilizing wireless terminals. 

Background of the Invehtidh 



[0002] Within the prior art. automatic call distribution 
(ACD) systems route calls to agents based on pre-ad- 
ministered data such as particular expertise of an agent 
and/or dynamic information such as the length of time 
an agent has been idle. The prior art methods of deter- 
mining which agents to route calls to is .particularly well 
suited for call centei-s that are performing a catalog or- 
dering service or answering financial type question^. In 
these types of applications for call centers, the location 
of the agent and necessary information are not factors 
since they are fixed or known, in general, the agents 
work fixed shifts and during these shifts they are at a 
designated call center terminal. Hence, once an agent 
is selected based on pre-administered data, an incom- 
ing call can be easily routed to the selected agent. The 
information needed by the agent is provided from a com- 
puter data base to the designated call center terminal. 
[0003] Whereas the prior art call distribution systems 
have worked well for the traditional call center there are 
many situations where the prior art automatic call distri- 
bution systems do not function well. In non-traditional 
call center applications, the agents are mobile, and the 
inforrnation that is needed by the agent is not present 
within a computer data base, but rather physical objects 
must be inspected in order to determine the actual in- 
formation. One example is a retail store such as a large 
hardware store. In such a situation, certain employees 
do have specific skills^ e.g., plumbing; however be- 
cause of the nature of the business, a particular employ- 
ee may not be present in the area of the store when in- 
formation is needed to answer a customer call. For ex- 
ample, a customer may call wanting to know if a partic- 
ular item is available and obtain a physical description 
of the item. This requires a store employee to physically 
go to a shelf, to examine the number of units available 
and to describe to the customer the physical appear- 
ance of the item. The customer may need expert advice 
in how to use the particular item, or the customer may 
simply need to know the physical description. 
[0004] Another example of non-traditional call center 
applications is a hospital. When a call is received within 
a hospital for nurse assistance for a particular patient, 
it is highly desirable that the call be routed to a nurse 
who is familiar with the patient or who is located in close 
proximity to the patient. 

Summary of the Invention 

[0005] This invention is directed to solving these prob- 



lems and other disadvantages of prior art.' In accordance 
with the invention, using agents having wireles^ termi- 
nals, a telecommunication switching systerh provides 
an automatic call distribution function by determining the 
5 location of the agents, the agents' skills, and routes calls 
to agents based on their physical location and the 
agents' skills. Advantageously., the telecommunication 
switching system determines the location of particular 
agents based on information obtained from wireless 
io base stations. 

[0006] In addition, the lelecommunrcation switching 
system transmits to the agent, who has been selected 
to help, the location where the agent is to go. This noti- 
fication. can be done utilizing a. display on the wireless 
15 terminal or by using an audio message. to the agent. Al- 
so, if an individual needing help goes off hook on a wired 
telephone, the telecommunicatiori syvitching system de- 
termines the location of the wired telephone and selects 
an agent who is then directed to the location of the wired 
20 telephone. In a retail store, it is a customer going off 
hook on a.wired help telephone which causes the tele- 
communications switching system to direct an agent to 
the location of the customer. Within a hospital, a patient 
going off hook on a wired telephone within their room 
25 causes the telecommunication switching system to first 
attempt to contact the patient's nurse. Failing to contact 
the patient's nurse, the telecommunication switching 
system then attempts to select other nurses or hospital 
personnel that had been designated to provide backup 
30 assistance for the patient's nurse. This selecting could 
be done automatically when the patient goes off hook, 
or could be done after a central location or automatic 
attendant system determines the needs of the patient. 
[0007] Other and further aspects of the present inven- 
ts tion will become apparent during the course of the fol- 
lowing description and by reference to the accompany- 
ing drawing. 



Brief Description of the Drawing 

40 

[0008] 

FIG. 1 illustrates a wireless telecommunication 
switching system embodying the inventive concept; 
45 FIG. 2 illustrates, in block diagram form, the wire- 
less telecommunication switching system of FIG. 1 : 
FIG. 3 illustrates, in block diagram form, a wireless 
handset: 

FIG. 4 illustrates, in flow chart form= the steps per- 
50 formed by attendant position 119: and 

FIGS. 5. 6, 7. and 8 illustrate, in flow chart form, the 
steps performed by system controller 112. 

Detailed Description 

55 

[0009] FIG. 1 illustrates a telecommunication switch- 
ing system having a plurality of wireless cells (also re- 
ferred to cell sites) which are cells 101-109. These cells 
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are providing service for wireless handsets such as 
wireless handsets 111, 113. and 114. Each cell consists 
of a base station that is not illustrated in FIG. 1 but is 
illustrated in detail in FIG. 2. The cells illustrated in FIG. 
1 are under cor.uol of systehn conlroller 112. The geo- 
graphical area covered by the cells is illustrated as being 
a circle, however, one skilled in the art would immedi- 
ately recognize that the geographical area covered by 
each cell could be of a different configuration. System 
conlrollerMI 2 controls the operation of the cells by con- 
trolling the base stations via cohimunication jinks that 
are not illustrated in FIG. i. 

[0010] To understand the operation of the telecommu- 
nication switching system of FIG. 1 in providing auto- 
matic call distribution functions in accordance with the 
invention, consider the following example. System con- 
troller 112 utilizes the base station in cells 101-109 to 
determine the geographical position of each wireless 
handset within the area serviced by the telecommuni- 
cation system. One skilled in the art would immediately 
recognize that the functions performed by system con- 
troller 112' in determining the geographical positions 
could be performed by an separate computer intercon- 
nected to system controller 112. Each base station can 
maintain adequate communication service with any 
wireless handset within its designated cell site. Howev- 
er a base'^station also receives transmitted signals from 
wireless handsets outside of its designated ceil and can 
measure the strength of these transmitted signals. For 
example, wireless handset 113 can only be adequately 
serviced by the base station of cell 101. but cells 107. 
106. and 104 receive the transmitted signal from wire- 
less handset 1 1 3. The strength of these received signals 
is utilized by system controller 112 to determine the po- 
sition of wireless handset 113 within cell 101. 
[0011] The telecommunication system of FIG. 1 may 
be utilized to provide communication for employees of 
a large hardware store. The communication channels 
are utilized for employees to contact each other and 
more importantly so that customers calling from public 
network 118 can receive information from employees 
(also referred to as agents) within the hardware store. 
The hardware store is physically divided into various de- 
partments. For example, area 116 represents the phys- 
ical area that is occupied by the department selling tools. 
As illustrated in FIG. 1 , portions of area 1 1 6 are serviced 
by cells 101-103. 

[001 2] If a customer calls the hardware store via pub- 
lic network 118, the customer's call is transferred to at- 
tendant position 119. Attendant position 119 can be 
serviced by a person or by an automated attendant com- 
puter. Regardless, attendant position 119 interrogates 
the customer to determine what department can assist 
them and also the level of skill that is required by the 
employee within the determined department. For exam- 
ple, within the tool department, the customer may simply 
wish to know sizes of available drill bits, or the customer 
may need expert assistance in purchasing a power tool. 



As illustrated in FIG. 1, Wireless handset 111 is located 
within the tool department area 116. If the user of wire- 
less handset 111 is available and has the necessai-y 
skills, the customers call is transferred to wireless hand- 
5 set 1 1 1 . On the other hand, if the user of wireless hand- 
set 1 1 1 does not have the necessary skill or is busy and 
the user of wireless handset 113 can assist the custom- 
er the customer's call is transferred to wireless handset 
113. The user of wireless handset 113 then walks in to 
10 area 116 in order to assist the customer Note, that the 
telecommunication system of FIG. 1 is advantageously 
a personal communication service (PCS) system, and 
the cell sites have a radius of approximately 100 to 200 
feet. Hence., the user of wireless handset 11 3 can easily 
15 walk into area 116 in oi-der to assist the customer 

[0013] In addition, to providing service for wireless 
handsets., the telecommunication system of FIG. 1 also 
provides service to wired telephone handsets such as 
wired telephone handset 121. Distributed throughout 
20 the retail store are wired telephone handsets which are 
labeled as help telephones. System controller 112 
knows the physical location of each of these wired tele- 
. phones based on information entered by the telecom- 
munication administrator of system controller 112. If a 
25 customer goes off hook on wired telephone handset 121 
which is a help telephone, system controller 112 deter- 
mines which agent should handle this customer System 
controller 112 then directs the agent to the appropriate 
physical location which in this case would be area 116, 
30 [0014] In addition to contacting an agent when it is 
necessary to assist a customer, system controller trans- 
mits information to the agent designating where the cus- 
tomer is located. This information can be transmitted uti- 
lizing the wireless display of the agent's wireless hand- 
35 set or the voice capabilities of the attendant position 1 1 9 
can be utilized to direct the agent. 
[001 5] In addition todirecting incoming calls from pub- 
lic network 118 to employees, system controller 1 1B also 
maintains information concerning the number of em- 
40 ployees and the employee's skill levels in each of the 
areas of the store. This information then can be utilized 
by the manager of the hardware store to determine if 
there are sufficient employees in each of the store loca- 
tions within the store. In addition, the manager can de- 
45 termine if there is the proper balance of expertise in the 
various areas. 

[0016] To further understand the operation of the tel- 
ecommunication switching system of FIG. 1 in providing 
automatic call distribution functions in accordance with 

50 the invention, consider the following second example. 
In this example, the telecommunication switching sys- 
tem is providing service within a hospital. One problem 
faced by hospitals is that often calls are directed to the 
nurses who are responsible for a particular patient. In 

55 general, one nurse has primary responsibility for a pa- 
tient but other nurses on the floor also have information 
and knowledge of the patient. When a call is received 
by attendant position 119 for a nurse of a particular pa- 
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tienl. system controller 112 is responsive to a request 
from attendant position 119 to deterimine the location of 
the primary nurse for the patient. If the primary nurse is 
not available on the patient's floor or is not present in 
the hospital, system controhei- 1 1 2 utilizes a special call 
coverage path which lists the nurses who have knowl- 
edge of this particular patient. Based on the call cover- 
age path and the location of the nurses, system control- 
ler 1 1 2 directs the call to the nurse who is located in the 
closest proximity to the patient and who has knowledge 
of the patient. If the primary nurse is busy but close to 
the patient, the nurse can actuate the send-all call button 
on their wireless set and system controller 1 1 2 automat- 
ically routes the call to the next available nurse in the 
call coverage path. 

[0017] FIG. 2 illustrates, in block diagram form, the 
wireless telecommunication system illustrated in FIG. 1 
System controller 112 is under the control of processor 
202 which executes programs and utilizes data stored 
in memory 201. System controller 11 2 interfaces to pub- 
lic network 208 via interfaces 204. System controller 1 1 2 
is interconnected to base stations 101-109 via links 
221-222 which terminate on interfaces 206-207. The 
switching of audio and data received via interfaces 
206-207 is performed by switching network 203 under 
control of processor 202. Base station 101 illustrates in 
greater detail the composition of a base station. Each 
base station comprises a plurality of radio units 213-219 
that are under the control of base controller 209. 
[0018] In a first embodirrient of the invention, proces- 
sor 202 is responsive to the information from each single 
strength monitor, such as single strength monitor 21 4 of 
radio unit 218. to determine the position of each of the 
active wireless handsets within the area serviced by the 
wireless communication system. Processor 202 main- 
tains this informatiori in a table in memory 201 . 
[0019] In a second embodiment of the invention, sig- 
nal strength receiver 224 utilizing attendant 223 deter- 
mines the transmission strength of each of the active 
wireless handsets within the area serviced by wireless 
communication system and transmits this information to 
processor 202 via base controller 209. link 221 . and in- 
terface 206. Processor 202 is responsive to this infor- 
mation to implement the location process set forth in U. 
S. Patent No. 5.327,144 which is hereby incorporated 
by reference. 

[0020] in a third embodiment, each wireless handset 
has a global positioning satellite (GPS) receiver. In re- 
sponse to messages from processor 202. each wireless 
handset will report the coordinates determined by the 
GPS receiver via base station 101 . 
[0021] Wireless handset ill is illustrated in greater 
detail in FIG. 3. Other wireless handsets are identical in 
design. Wireless handset 111 implements a wireless 
protocol that allows wireless handset 11.1 to maintain a 
wireless signal link with system controller 112 via the 
base stations. One air interface that can be used is the 
Japanese PHS protocol as set forlh in "User-Network 



Interface and Inter-Network Interface Standards for 
PHS". the telecommunication Technology Committee, 
1 995. and "Personal Handy Phone System RCR Stand- 
ard". Version i. PGR STD-28. December 20. 1993. The 
5 message set of the PHS protocol is similar to the ISDf^J 
message set. Overall control of the wireless handset is 
provided by control unit 301. Units 302. 303. 306= 307. 
308. and 309 provide the RF communication capabilities 
for the wireless handset. Elements 304. 310. and 
10 311-314 provide the audio information received and 
transmitted to the user: whereas, elements 3i 6-31 8 and 
305 provide the basic user interface. GPS receiver 321 
is a well known GPS receiver which utilizes a global po- 
sitioning satellite to provide location coordinates of the 
IS wireless handset illustrated in FIG. 3. Utilizing control 
messages, processor 202 requests the coordinates 
from the wireless handset. Control unit 301 interrogates 
GPS receiver 321 for these coordinates and transmits 
the coordinates to processor 202 over the control chan- 
20 nel that is established between control unit 301 and 
processor 202. GPS receiver 321 is only utilized in the 
third embodiment of the invention where the GPS coor- 
dinates are utilized to locate the wireless handsets of 
the telecommunication system. 
25 [0022] As is well known in the art. attendant position 
119 may be a human operator who performs the steps 
illustrated in FIG. 4 or may be an automated attendant 
position. An automated attendant position has a com- 
puter for performing the steps illustrated in FIG. 4 in a 
30 well known manner. An automated attendant position al- 
so has the capability of voice recognition and voice syn- 
thesis as well as the ability to receive multi-frequency 
dialing signals, in block 401 attendant position 119 re- 
ceives a call transferred by system controller 1 1 2. Block 
35 402 requests the destination of the call from the caller 
The caller may supply this information by audio mes- 
sages or by transmitting multi-frequency signals or dig- 
ital data. Decision block 403 determines whether the 
caller transmitted a number or a name of the called par- 
40 ty. If the answer is yes. block 404 sends this information 
defining the destination to system controller 112. If at- 
tendant position 119 received the name of the called 
person, attendant position 119 translates the name into 
the telephone number of the called party. Alter execu- 
45 tion of block 404. control is transferred to block 413 
which indicates that the operation is completed. 
[0023] Returning to decision block 403. if the answer 
is no. block 406 requests the department identification 
from the caller. This request can be performed by a hu- 
so man operator asking a series of questions or can be per- 
formed by an automated attendant position using well 
known techniques. Block 407 receives the. department 
identification information from the caller as either digital 
data or a spoken response. Block 408 then requests the 
55 skill-level identification from the caller. In a retail setting, 
this would be done by asking the caller whether they 
simply want pricing information or need detailed expert 
assistance. Block 411 receives the skill level identifica- 
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tioh information from the caller. Block 412 then transmits 
the departmerit identification and the skill level idehtifi- 
calton to system controller 112 in the form of a depart- 
ment and skill identification message. After execution of 
block 412. control is transferred to block 413 which in- 
dicates that the operation is completed As will be de- 
scribed in greater detail with respect to FIG. 5. system 
control!eM12 may send a request to attendant position 
1 1 9 to interrogate a caller to determine the skill level that 
is necessary to help a caller. This occurs when the caller 
places a call from a help terminal. Block 414 receives 
the skill level request from system controller 112. Block 
416 requests the skill level required based on the loca- 
tion of the help telephone which is received in the skill 
level request. Block 417 then receives the skill level in- 
dication. Finally, block 418 transmits the skill level indi- 
cation to system controller 112 in a skill level identifica- 
tion message before transferring control to block 419. 
[0024] FIGS. 5-8 illustrate the steps performed by 
system controller 112. After the operations are initially 
started in block 501.. decision block 502 determines 
whether it is time to determine the locations of the wire- 
less terminals. This determination is performed on a pe- 
riodical basis. If the answer is no. decision block 503 
determines if a message has been received from attend- 
ant position 119. If the answer in decision block 503 is 
nO: decision block 504 determines if an incoming call is 
being received to system controller 1 1 2 either from a ter- 
minal attached to system controller 112 oir from public 
network 118 as illustrated in FIG. 2. If it is not an incom- 
ing call, then it is a maintenance operation, etc. which 
is handled by block 506. After execution of block 506. 
control is transferred back to decision block 502. 
[0025] If the answer in decision block 504 is yes, de- 
cision block 508 determines if the call is from a help ter- 
minal connected to system controller 11 2. M the answer 
is yes. block 509 accesses internally stored table to de- 
termine the location of the help terminal and transmits 
a request to attendant position 119 specifying the loca- 
tion of the help terminal and that the skill level be base 
on that particular location. After execution of block 509, 
control is transferred back to decision block 502. 
[0026] Returning to decision block 508, if the answer 
is no, decision block 51 1 determines whether the incom- 
ing call is a direct dialed call. A direct dialed call is one 
which specifies the extension to which the call is to ter- 
minate. If the answer is yes, control is transferred to 
block 5 1 2 for the normal processing of an incoming call 
to a dialed extension. Returning to decision block 511. 
if the call was not directly dialed, control is transferred 
to block 5 1 3 which transfers the call to attendant position 
119. 

[0027] Returning to decision block 503, if a message 
has arrived from attendant position 119, control is trans- 
ferred to decision block 514 which determines if the 
message is a destination information message transmit- 
ted by block 404 of FIG. 4. If the answer is yes, control 
is transferred to block 516 which performs normal call 



processing since the destination information message 
specifies the extension to which an incoming call is to 
be directed. 

[0028] Returning to decision block 514. if the answer 
5 is no. control is transferred to decision block 517 which 
determines if a department and skill identification mes- 
sage has been received from attendant position 119. 
Such a message would have been transmitted by block 
412 of FIG. 4. If Iheanswei^ in decision block 517 is yes. 
10 control is transferl-ed to decision block 601 of FIG. 6. 
Based on the skill level transmitted tn the department 
and skill identification message, decision block 601 de- 
termines 'if a call coverage group should be utilized to 
determine to which wireless terminal the call should be 
IS transferred. For example, in a hospital, if the incoming 
call was requesting infoi'matioh concerning the medical 
condition of a patient, then a call coverage group con- 
sisting of nurses who had access to the patient would 
be selected. The first entry into this call coverage group 
20 Would be the primary nurse foi- the patient. If no partic- 
ular skill level was required to handle the incoming call 
concerning a patient, the call would simply be trans- 
ferred to a call coverage group that handled routine gen- 
eral information for the hospital. Within a retail opera- 
25 lion, if the skill level required somebody experienced in 
plumbing, then employees in a plumbing call coverage 
group help the caller. If on the other hand the caller sim- 
ply wants a price check, then any employee/agent that 
is in the vicinity of the plumbing department is eligible 
30 to receive the call. One skilled in the art could readily 
envision moi-e than one call coverage group could be 
selected in decision block 601. 

[0029] If the answer in decision block 601 is yes. block 
602 accesses the designated call coverage. Block 603 
35 accesses the locations of the agents in the call coverage 
group, and bloqk 604 determines the closest idle agent 
in the call coverage group. Block 606 then sets up a call . 
to the determined agent. Decision block 607 determines 
if the call has been answered. If the call is not answered 
40 within a reasonable amount of time, block 608 accesses 
the call coverage group, selects the next closest agent, 
and sets up a call to that agent before returning control 
back to decision block 607. Once an agent answers the 
call, decision block 607 transfers control to block 609. 
45 Block 609 transmits directions to the location needing 
help which may only be to designate a department or 
may designate a particular room. Block 611 transmits 
caller information, in the hospital example, the caller in- 
formation briefly describes the condition of the patient 
50 and the type of information that is needed. Finally, block 
612 transmits the type of skill that is being required by 
the caller. For example, within a retail store a particular 
employee may be well versed in plumbing and electrical 
problems, and it is convenient for the employee to know 
55 which of those skills the caller needed help. After exe- 
cution of block 612. control is transferred back to deci- 
sion block 502 of FIG. 5. 

[0030] Returning to decision block 60 1 , if no particular 
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skill is required thus requiring a particular call coverage 
group control is transferred to block 61 3 which access- 
es the locations of all agents. Block 614 determines the 
closest agent, and block 616 sets up a call to the deter- 
mined agent before transferring cohtrol to decision block 
617. The latter decision block deternhines when the call 
is answered. If the call is not answered, block 61 S sets 
up a call to the next closest agent before returning con- 
trol to decision block 617. Once decision block 617 de- 
termines that a call has been answered- control is trans- 
ferred to block 6 1 9. Block 61 9 transmits directions to the 
location needing help, and block 621 transmits caller in- 
formation to the agent before transferring control back 
to decision block 502 of FIG. 5. 

[0031] Returning to decision block 51 7 of FIG. 5. if the 
message received frohn attendant position 119 is not a 
department and skill identification message, control ts 
transferred to decision block 701 of FIG. 7 Decision 
block 701 determines if a skill identification message 
was received from attendant position 119. Such a mes- 
sage is transmitted by block 41 8 of FIG. 4. If the answer 
is no then the receive message is a maintenance, etc. 
message and is handled by block 702 before control is 
transferred back to decision block 502 of FIG. 5. If the 
answer in decision block 701 is yes. control is trans- 
ferred to block 703 which obtains the location of the help 
terminal that is being utilized by the caller to place the 
incoming call to system controller 112. Decision block 
704 utilizes the skill identification message received 
from attendant position 1 1 9 and the location information 
of the help terminal received in block 703 to determine 
if a skill level is present that designates a call coverage 
group. If the answer in decision block 704 is yes., blocks 
706-716 are executed which are similar in operation to 
blocks 602-612 of FIG. 6. If the answer in decision block 
704 is no blocks 717-724 are executed which are sim- 
itar in operation to blocks 613-621 of FIG. 6. After exe- 
cution of either block 716 or block 724. control is trans- 
ferred back to decision block 502 of FIG. 5. 
[0032] Returning to decision block 502 of FIG. 5.. if it 
is time to determine the location of the wireless termi- 
nals, control is transferred to decision block 801 of FIG. 
8. FIG. 8 illustrates the operations that are performed 
for one of three different mechanisms tor determining 
■ the locations of the wireless terminals. Normally^ only 
one of these methods is employed at any time by system 
controller 11 2. Decision block 601 determines if a global 
positioning satellite is being utilized to determine the po- 
sitions of the wireless terminals. If the answer ts yes. 
control is transferred to block 802. If GPS is being uti- 
lized to determine the locations of the wireless termi- 
nals, then each wireless terminal must have GPS re- 
ceiver 321 of FIG. 3- Block 802 requests the GPS infor- 
mation from each of the wireless terminals. System con- 
troller 112 performs this operation by individually re- 
questing the GPS information from each of the wireless 
terminals. The GPS information is given in terms of lon- 
gitude and latitude. Block 603 converts this GPS infor- 



mation to location information which defines where m 
the physical facility serviced by the telecommunication 
system of FIG. 2 the wireless terminal is located. Block 
803 also stores the location information. After execution 
5 of block 803- control is transferred to decision block 502 
of FIG. 5. 

[0033] Returning to decision blockSOl . if the locations 
are not being calculated based on GPS information, 
control is transferred to decision block 803 which deter- 
w mines if the method set forth in U.S. Patent No. 
5 327.144 is being Utilized to determine the location of 
the wireless terminals. If the answer is yes. control is 
transferred to block 804 which obtains the information 
from each individual base station gathered by the at- 
ts tached signal strength receiver such as signal strength 
receiver 224. After execution of block 804. block S05 cal- 
culates and stores the location information before trans- 
ferring control back to decision block 502 of FIG. 5. 
[0034] Retuming to decision block 803. if the answer 
20 is no. then the signal strength determined by the radio 
units of the base stations is utilized to calculate the po- 
sitions of the wireless terminals Using the well known 
techniques of triangulation by utilizing the measure- 
ments of the three radio units each in a sepai-ate base 
25 station receiving the strongest signal from each of the 
wireless terminals. These calculations are performed by 
block 807 first obtaining the signal strength information 
from the base stations, and block 808 performing the 
actual calculations. The results of the calculations in 
30 block 808 are stored by block 809 before transferring 
control back to decision block 502 of FIG. 5. One skilled 
in the art could readily envision other methods of deter- 
mining the locations of the wireless terminals. 



Claims 

1 . A method of selecting one of a plurality of agents to 
process a telecommunication call in a telecommu- 
nication switching system having a plurality of wire- 
less terminals, comprising the steps of: 

identifying information being requested by a 
caller of the telecommunication call: 



45 



50 



55 



CHARACTERIZED IN THAT 

identifying (406, 407) physical location of iden- 
tified information: and 

transferring (517. 601-621) the telecommuni- 
cation call to one of the plurality of wireless ter- 
minals used by one of a plurality of agents in 
proximity to the identified location. 

2 The method of claim 1 further comprises the step 
of identifying (408. 41 1 ) a skill level for providing the 
identified information: and 



6 



BNSDOCIO: <EP_0905956A2J_> 




11 EP 0 905 956 A2 

the step of transferring comprises the step of 
selecting the one of the plurality of agents using 
the identified skill level and identified location. 

3. Themethodofclainn 2 wherein the step of selecting s 
comprises the step of designating one of a plurality 

of call coverage paths from which to select the one 
of the plurality of agents. 

4. The method of claim 2 or 3 wherein the step of trans- io 
ferring further comprises the step of determining lo- 
cation of each of the plurality of wireless terminals. 

5. The method of claim 4 wherein the telecommunica- 
tion switching system having a controller and the '5 
step of determining comprises the steps of receiv- 
ing reference information by the controller: and 

calculating the location of each of the plurality 

of wireless terminals from the reference infor- 20 

mation. 

6. The method of claim 5 wherein the received refer- 
ence information defines the transmission strength 
of each of the plurality of wireless terminals. 

7. The method of claim 6 wherein the telecommunica- 
tion switching system having a plurality of wireless 
base stations and the step of receiving the refer- 
ence information comprises the step of transmitting ^0 
the reference information by the plurality of wireless 
base stations to the controller. 

8. The method of claim 4 wherein the telecommunica- 
tion call is from one of a plurality of fixed terminals 35 
connected to telecommunication switching system 
and the step of determining the location comprises 

the step of accessing data to determine the location 
of the one of the plurality of fixed terminals. 

40 

9. The method of claim 5 or 8 further comprises the 
step of transmitting location identification informa- 
tion to the one of the plurality of wireless terminals. 

10. The method of claim 9 wherein the location identi- -^5 
fication information is transmitted as an audio mes- 
sages. 

11. The method of claim 10 wherein the location iden- 
tification information is transmitted as a data mes- so 
sage and is displayed on the one of the plurality of 
wireless terminals. 

12. Apparatus for effecting the steps of any preceding 
claim. 



BNSOOCID: <EP_09O5956A2 J_> 



7 



EP 0 905 956 A2 



\ / 



\ 

\ 

^ 

\ 

\ 



CELL 
107 



CELL 
109 



I 



/ 

/ 



\ 

\ 

CELL 

'02^^" AREA 1 
116 

/ 



111 



\ 

■ " 

\\ ihii3 



CELL 
101 







\ 121-i / 



/ 

/ 

CELL 
103 



/ 



J ^ 



/ / I \ 



/ / 



■ r' 



h-1H\ 



CELL 
106 



CELL 
104 



/ \ 



f 119 


r112 


LINK 


f 118 


ATTENDANT 




SYSTEM 


117 

} 


PUBLIC 
TELEPHONE 
NETWORK 


POSITION 




CONTROLLER 





FIG. 1 



BNSOOClDl <EP_090S956A2_I_> 



8 



EP 0 905 956 A2 



112 



■228 



ADMINISTRATION 
COMPUTER 



SYSTEM CONTROLLER 



201 



MEMORY 



202 



•203 



PROCESSOR 



rl19 



AHENDANT 
POSITION 



118 



PUBLIC 
NETWORK 



INTERFACES 
204^ 



LINK 117 



SWITCHING 




SERVICE 


NEmORK 




CIRCUITS 



INTERFACE 
206^ 



LINK 221- 



BASE STATION 



INTERFACE 



207 



LINK 222- 



•101 



•209 



223 A|/ 
L 



BASE CONTROLLER 



210 



224 



SIGNAL 
STRENGTH 
RECEIVER 



RADIO UNIT 



217AI/ 



Li 



SIGNAL 
STRENGTH 
MONITOR 



•213 



RF TRANSCEIVER 




•215 



PROTOCOL 




FREQ 


CONV 




SYNTH 






21 


2^ 





211 



TIME DOMAIN 
DUPLEXER 

r 




FIG. 2 



BNSDOCID: <£P_09059S6A2 J_> 



9 



EP 0 905 956 A2 



302 



307 Al/ 



SIGNAL 
STRENGTH 
MONITOR 



306 



RF TRANSCEIVER 



308 



FREQUENCY 
SYNTHESIZER 



321 



GPS 
RECEIVER 



315 



rr304 



D/A 
A/D 
CONVERTER 



TIME DOMAIN 
DUPLEXER 



303- 



CONTROL 
UNIT 



301 



305 



TELEPHONE CIRCUITS 
AND KEYPAD 



310 



HYBRID 



309 



CLOCK 









r316 


DISPUY 



313 



3H 



1 



317 



AUDIO 
TRANSDUCER 



1 



318 



VIBRATION 
TRANSDUCER 



311 





312 



FIG. 3 



BMSOOCID: <gP 0905956A2J_> 



10 



EP 0 905 956 A2 



•401 



CALL TRANSFERRED 
FROM CONTROLLER 



FIG. 4 



402 



REQUEST CALL DESTINATION FROM CALLER 




404 



SEND 

DESTINATION INFORMATION 
TO CONTROLLER 



•406 



REQUEST DEPARTMENT lOENTlFlCATIGN 



•407 



RECEIVE DEPARTMENT IDENTIFICATION 



•408 



REQUEST SKILL LEVEL IDENTIFICATION 



•41 



RECEIVE SKILL LEVEL IDENTIFICATION 



•412 



TRANSMIT DEPARTMENT IDENTIFICATION AND 
SKILL LEVEL IDENTIFICATION TO CONTROLLER 



413 



(done} 



•414 



SKILL LEVEL REQUEST 
FROM CONTROLLER 



) 



416 



REQUEST SKILL LEVEL IDENTIFICATION BASED ON LOCATION 



417 



RECEIVE SKILL LEVEL IDENTIRCATION 



418 



TRANSMIT SKILL LEVEL IDENTIFICATION TO CONTROLLER 



,^419 

(done) 



BNSCJOCIO: <EP ^0905956A2J_> 



11 



EP 0 905 956 A2 



-501 



FIG. 5 



± 



506 



NORMAL PROCESSING 



■509 



OBTAIN LOCATION OF 
TERMINAL AND REQUEST 
SKILL LEVEL FROM 
ATTENDANT POSITION 



513 



TRANSFER CALL TO 
ATTENDANT POSITION 



® 



(start ) 




YES 



(FIG. 8) 



NORMAL PROCESSING 




(FIG. 7) 



12 



BNSDOCIO: <EP_0905956A2J_> 



EP 0 905 956 A2 



FIG. 6 



ACCESS DESIGNATED 
CALL COVERAGE GROUP 



YES. 



•603 



ACCESS LOCATIONS 
OF AGENTS IN 
CALL COVERAGE GROUP 



■604 



DETERMINE CLOSEST 
IDLE AGENT IN 
CALL COVERAGE GROUP 



■606 



SET UP CALL TO 
DETERMINED AGENT 




TRANSMIT DIRECTIONS TO 
LOCATION NEEDING HELP 



611 



TRANSMIT 
CALLER INFORMATION 



■512 



TRANSMIT 
SKILL IDENTIFICATION 



■501 

SKILL ^ 
'LEVEL DESIGNATE" 
CALL COVERAGE 
J3R0UP?^ 



NO 



■618 



SET UP CALL TO 
NEXT CLOSEST AGENT 



■608 



SET UP CALL TO 
NEXT CLOSEST AGENT 




•613 



ACCESS 


LOCATIONS 


OF AGENTS 




k f614 


DETERMINE CLOSEST 


IDLE AGENT 




' .r6l6 


SET UP 


CALL TO 


DETERMINED AGENT 




CALL 
ANSWERED. 
7 

YES 



■619 



TRANSMIT DIRECTIONS TO 
LOCATION NEEDING HELP 



621 



TRANSMIT 
CALLER INFORMATION 



13 



EP 0 905 956 A2 



FIG. 7 



-701 

SKILL ^' 
lOENTinCATION 
^ilESSAGE FROM AnENOANT^ 
POSITION? 



'702 



NORMAL PROCESS 



'703 



OBTAIN LOCATION OF HELP TERMINAL 



(FIG. 5) 



ACCESS DESIGNATED 
CALL COVERAGE GROUP 



I 



YES 



-707 



ACCESS LOCATIONS 
OF AGENTS IN 
CALL COVERAGE GROUP 

~T" 



708 



DETERMINE CLOSEST 
IDLE AGENT IN 
CALL COVERAGE GROUP 



709 



SET UP CALL TO 
DETERMINED AGENT 




•711 
'CALL"<^NO 
ANSWERED^ 



TRANSMIT DIRECTIONS TO 
LOCATION NEEDING HELP 



714 



TRANSMIT 
CALLER INFORMATION 



716 



TRANSMIT 
SKILL IDENTIFICATION 



■704 

SKILL ^ 
lEVEL DESIGNATE^ 
CALL COVERAGE. 
J}ROUP?^ 



NO 



■722 



SET UP CALL TO 
NEXT CLOSEST AGENT 



712 



SET UP CALL TO 
NEXT CLOSEST AGENT 



Oj(FlG. 5) 



■717 



ACCESS 
LOCATIONS OF AGENTS 



718 



DETERMINE CLOSEST 
IDLE AGENT 



■719 



SET UP CALL TO 
DETERMINED AGENT 




TRANSMIT DIRECTIONS TO 
LOCATION NEEDING HELP 



724 



TRANSMIT 
CALLER INFORMATION 



14 



BNSDOCID: <EP_p905956A2J_> 



EP 0 905 956 A2 



FIG. 8 





OBTAIN DATA 


FROM EACH 


SEPARATE 


RECEIVER 




r805 


CALCULATE AND STORE 


LOCATION INFORMATION 





OBTAIN 
TRANSMISSION SIGNAL 
STRENGTH INFORMATION 
FROM WIRELESS BASE 
STATIONS FOR EACH 
WIRELESS TERMINAL 





r808 


CALCULATE LOCATION OF 
EACH WIRELESS TERMINAL 




1-809 


STORE LOCATION OF 
EACH WIRELESS TERMINAL 



r802 



YES 


REQUEST 
GPS INFORMATION FROM 
WIRELESS TERMINALS 






, f803 




CONVERT GPS 
INFORMATION TO 
LOCATION INFORMATION 
AND STORE 




(FIG. 5) 



BNSOOCID: <EP_0905956A2J_> 



15 



THIS PAGE BLANK (USPTo) 



